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ABSTRACT

The IXTOC I O0il Spill Economic Impact Study presents an
economic assessment of the direct and indirect impacts of the
IXTOC I o0il spill and the BURMAH AGATE sinking on the Tourism,
Recreation, and Commercial Fishing industries in 19 counties
along the Texas coastline. The o0il spill impact period was
defined as the period from January 1979 to December 1981, The
IXTOC I blowout occurred in June 1979 and was followed by the
sinking of the BURMAH AGATE some six months later.

The analysis of the economic effects of the IXTOC I and
BURMAH AGATE o0il spills upon the study region was based on the
following methods: 1) the establishment of a baseline of
regional economic activity prior to the disturbance, and 2) the
development, implementation, and interpretation of a density
gradient model for measuring direct impacts, and an input-
output model for measuring indirect impacts.

Due to contract specifications and budget restrictions,
namely the specification of a nonsurvey approach, it was
assumed that the economic impact assessment of the o0il spills
could be limited to 1) the current direct economic impacts on
the tourism, recreation, and commercial fishing industries, and

2) the current indirect, "induced-by" economic effects on the
supportive or related economic activities located in the study
region, The results of surveys and interviews served as the

foundation for estimating overall impact for the three major
industrial sectors.

Data on Tourism losses due to the oil spills provided
researchers sufficient evidence to quantify the direct economic
impact of the IXTOC I o0il spill on the most affected area of
Subregion V, South Padre Island, from a low estimate of
$3,979,000 to a high estimate of $4,444,000. There was no
apparent negative impact upon tourism in any subregion of the
Gulf coast as a result of the BURMAH AGATE sinking. This does
not mean that there was no tourism business negatively
affected; rather, when evaluated on a subregional basis, there
was no negative impact. There were no indirect economic
impacts that exceeded $1 million. Thus, it appears that the
overall indirect economic impact due to the o0il spills was
quite limited in the Tourism sector.

Data on recreation losses due to the o0il spills indicate
that losses were not equally distributed within each subregion.
Rather, they were absorbed by a small number of businesses
close to the water's edge. The calculated losses, in terms of
gross receipts, across the three major affected regions (II,
IV, and V) indicate a total direct economic loss of $3,098,616
for the Standard Industrial Classification recreation sectors.
None of the indirect economic impacts exceeded $1 million.
These estimates, based upon the available data, support a

XV



statement that there is no significant indirect economic impact
in the study region that can be attributed to the oil spills.

Analysis of the data on Commercial Fishing losses does not
indicate any significant direct economic effects from either
0il spill on the commercial fishing industry that were
measurable on either a regional or subregional level. Also the
results do not indicate any measurable indirect economic
effects on the industry from the oil spills.

An extensive survey of the media coverage of the oil
spills, disclosed that the public's viewpoint of the Texas
Coastal Region may have been altered by the relatively high
density of information sources during August through October
1979. The public's subsequent behavior may have been changed
from approach to avoidance of the coast. As a direct result,
the tourism and recreation industries along the coastline may
have suffered an economic loss.

Regular annual surveys of tourism and recreation activity
along with an improved oil spill contingency planning system
are major recommendations made by the study effort. These
recommendations will improve the state of the art on social and
economic impact measurements of any future oil spills along the
Gulf coast.

Xvi
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CHAPTER 1I. INTRODUCTION

On June 3, 1979, in the Bahia de Campeche (19° 20' N, 92°
25' W) Mexico, an exploratory oil well, the IXTOC I, blew out.
As the result of this disaster and especially due to the
progression of events that followed, the Bureau of Land
Management contracted Restrepo & Associates of El Paso, Texas
to conduct an economic assessment of the IXTOC I oil well
blowout on the Texas coastal region—-—-the area of the United
States that received the brunt of the o0il spilled by the
Mexican o0il well.

The IXTOC I, as of this date, is the world's largest and
probably most expensive oil spill. Estimates of the amount of
spilled o0il range from 3 million barrels to 5 million barrels.
The oil that was extruded by the IXTOC I was carried by Gulf
currents into American waters on August 6, 1979, The U.S. was
given two months to prepare for the oil slick and mounted a
planned effort to protect the Texas coast against the effects
of the IXTOC I accident,. In addition to the oil from the IXTOC
I, the Texas coast was affected by fresh, unweathered oil from
the sinking of the oil tanker, BURMAH AGATE, on November 6,
1979. These events have multiple effects and consequences on
local, state, federal and international economies. Several
studies are currently being conducted to assess the impact of
these multiple effects in a variety of disciplines; this study
examines some of the (macro) economic effects that resulted
from the oil that was spilled by the IXTOC I and the BURMAH
AGATE.

OBJECTIVES

Economics 1is a discipline that deals with the production,
distribution and consumption of wealth. Economic assessments
generally attempt to translate the results of a physical action
into a set of monetary values. The purpose of this report is
to define and quantify the economic components and their
relationships that were established as a result of the June
third accident in the Bahia de Campeche.

The Objectives of this Investigation are:

1) To apply traditional economic methods to assess the
physical events that occurred as the result of the IXTOC I
0il well blowout and the sinking of the BURMAH AGATE and,
if needed, to develop innovative methods to assign dollar
values to the various services, products, and goods that
were affected by the oil spills.

2) To implement the appropriate methods and measure the
economic effects of the IXTOC I oil well blowout and the
sinking of the BURMAH AGATE upon the tourism, recreation



and commercial fishing industries in the Texas coastal
region.

3) To document and quantify the economic losses, if any, that
can be attributed, directly or indirectly, to the IXTOC I
0il well blowout and BURMAH AGATE sinking so that the
appropriate form of compensation can be made to the
affected parties.

4) To identify and compile the cost of clean-up procedures to
the local, state, and federal governments.

CHRONOLOGY!

In the spring of 1977, Petroleos Mexicanos (PEMEX)
contracted Performaciones Marinas del Golfo S.A. (PERMARGO) to
conduct exploratory drilling in the Chac area of the Bahia de
Campeche in the Gulf of Mexico. PERMARGO contracted SEDCO,
Inc. of Dallas, Texas in August of 1977 to supply a semi-
submersible o0il drilling rig under a bareboat charter

(equipment, rig and supplies). In a separate agreement,
PERMARGO contracted SEDCO for the personnel to assist PERMARGO
in the operation of the rig. The location of the rig was (19°

20' N, 92° 25' W).

On June 2, between midnight and 0300 LT, the IXTOC I lost
its downward hydrostatic pressure as the drill bit entered
either a cavern or a highly porous section of the geologic
formation. Engineers did not detect any oil or gas and elected
to observe the well. On June 3, at 0230 LT, the oil well began
to emit drilling mud. The workers activated the cut-off
devices on the ocean floor, but these devices failed to work
properly and did not stop the rapid upsurge of pressure.

The surge of pressure bent the drill pipe, and as a
result, the crews were unable to control the well by lowering
or raising the deformed drill pipe. 0il and gas gushed from
the drill pipe to a height of 30 metres above the platform
floor. Within moments, the platform caught fire and the crew
abandoned the rig. The fire destroyed the SEDCO rig, causing
it to collapse. Eventually, the rig sank to the ocean floor
and caused more damage to the drill pipe and the well casing.

Initial efforts to cap the well did not succeed. The Red
Adair Co. of Houston, Texas did succeed in closing the well
casing and extinguishing the fire, but the well ruptured below
the casing and caused a second blowout. Because of the danger
to the ships, the fire was relit. Observers noted that the

1Adapted from the 0il Spill Intelligence Report, CSA
Cahners Publishing Co., 1980.




volume of oil and gas was larger and that the fire was brighter
than before the attempt.

In September, Brown and Root, Inc. of Houston, Texas
constructed a large steel cone, called the Sombrero. The
Sombrero would be placed over the IXTOC well and be connected
to a separater/diverter to isolate the oil from the water. The
first time the Sombrero was taken to the location, it was
damaged by high seas and had to be taken back to Houston for
repairs. After repairs, the Sombrero was taken back out and
installed over the well. The Sombrero did not function
properly when it was in place. This was attributed to (1) the
turbulence around the well head--which carried the oil around
the Sombrero and (2) the escape of some of the oil from cracks
in the sea floor that were adjacent to the well's cracked
casing.

During mid-June, PEMEX began drilling the IXTOC IA and the
IXTOC 1IB. The IXTOC IB made contact with the IXTOC I in late
November. PEMEX reduced the flow of the o0il well by pumping
steel balls and low density mud into the well. PEMEX was able
to cap the well on March 25, 1980.

The U.S. response to the IXTOC I o0il well blowout
initially consisted of flights over the oil slick to gather
information for slick trajectory models. The U.S. did not
immediately prepare for the oil slick because the National
Response Team was receiving reports from PEMEX that the capping
and clean-up operations were proceeding quickly.

The Regional Response Team (Coastal Region VI) and
National Oceanic and Atmospheric Administration met on July 13
and developed several plans of action: (1) To obtain samples
of o0il at the edge of the slick and gather wind and current
data, (2) to conduct a vulnerability analysis of the Texas
coast to determine the priorities of the environments and (3)
to continue to monitor the o0il slick movement. Several
universities were preparing to conduct biological and
geological analyses of the oil slick's impact on the Texas
coastline.

In late July, the available information indicated that the
slick would enter the U.S. waters in early August. Clean-up
equipment was deployed along the areas that were deemed to be

vulnerable, and more equipment was en route. The U.S. Coast
Guard boomed the Brazos Santiago Pass and several other inlets
to the ecologically sensitive Laguna Madre area. O0il skimmers

were deployed in front of the Brazos Santiago Pass, Port
Mansfield, Port Arthur, and Port O'Conner.

On August 6 and 7 tar balls began to wash ashore onto
Padre Island hotel beaches. Clean-up crews scraped the oil
from the beaches by using Vac-Alls, graders, and front-end



loaders. The oiled sand was dumped into a pit on Padre Island.

While the surface o0il was controlled, divers found
submerged oil in concentrations of up to 3600 particles per
cubic metre in depths of up to 12 metres. The Coast Guard
deployed a heavy nylon net to trap submerged particles at the
Port Mansfield cut.

The o0il stopped washing up on to the Texas shoreline by
mid-September. The seasonal change in the wind and off shore
currents began to reverse the northward flow of oil. Overhead
reconnaissance flights indicated that there were large clear
areas of water accompanied with smaller, occasional sheens of

oil. The Coast Guard reduced the clean-up operation, but
retained contractors on the scene until the end of the
hurricane season. In mid-September, Hurricane Fredrick removed

up to 95%Z of the o0il that had accumulated on the Texas beaches.
In November, tar balls were again sighted in the Corpus Christi
and Brazos Santiago Pass areas. The Coast Guard reported that
there were no new slicks in the area and suggested that the
tides may have uncovered the weathered IXTOC I o0il in the
subtidal zone.

There 1is a great deal of conjecture on the effectiveness
of the o0il clean-up effort. In order to assess the
environmental and economic impact of the spilled oil, a
cooperative state and federal program was developed to
determine the extent of the damages. The damage assessment
program was prepared by the NOAA and the U.S. Environmental

Protection Agency--Region 6. The cooperating federal agencies
were the Bureau of Land Management, the Fish and Wildlife
Service, the National Park Service, and the U.S. Geologic
Survey. The cooperating state agencies included: The

Department of Water Resources, the Bureau of Economic Geology,
the Parks and Wildlife Department, the General Land Office,
Corpus Christi State University, Texas A & I University, Texas
A & M University, and the University of Texas. The program
proposed to monitor the movement of the spill, analyze the rate
of uptake of hydrocarbons within various resources, and conduct
damage assessment studies for various resources. The schedule
of the budget is 4.2 million--first year with the remaining 5.6
million over the following two years.

SCOPE

This examination's extent 1is an economic investigation,
through time, of the o0il spill's impact on the Texas coastline.
Nineteen counties along the Texas coastline were selected for
the study and divided into five subregions: (See Figure 1)

I. Orange, Jefferson
II. Harris, Chambers, Galveston, Brazoria
ITI. Wharton, Matagorda, Jackson, Victoria, Calhoun
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IV. Refugio, Aransas, San Patricio, Nueces, Kleberg
V. Kenedy, Willacy, Cameron

The study period is defined as the time from 1979 through
1981. The Texas coastal industries that were selected for this
study are: the tourism industry, the recreation industry, and
the commercial fishing industry.

In addition, the study also presents two features: a
manual that describes input-output economic models and provides
instruction in the use of the input-output model that was
designed for this study and a chapter that is devoted to an
analysis of the media's impact on the tourism and recreation
industries.

The limitations of the study are primarily due to the
state of the art in assessing o0il landing impacts on coastal
areas. The sources of the data that were available were
erratic and sometimes conflicting. In the case of the study on
the commercial fishing industry, the limited data on the
biological fluctuations on certain variables prevented the
development of a truly descriptive mathematical model. The
State Department of Employment could only furnish data for the
previous two years prior to the oil spill, which prevented an
assessment of the oil spill's impact on the employment levels
in the region.

, Chapter II describes the methods that were used to assess
the effects of the o0il slick on the Texas coastline. The two
models developed for the study are the density gradient model
and an input-output model. The density gradient model was
developed to measure the current direct economic impacts of the
oil spills on the tourism, recreation, and commercial fishing

industries. Deficiencies in the data forced a shift from an
"expenditures" approach to an "output" approach. Current
indirect or induced by economic effects were assessed with an
input-output model. Current indirect effects are defined as

the effects in the industries that are dependent upon, or
associated with, the primary direct effect industries.

To facilitate comprehension of regional economy input-
output models, the report provides a manual for future research
efforts. The regional input-output model consists of three
tables: the transaction table, the direct requirements table,
and the total requirements table. The transaction table is a
system of accounts, and its most important feature is the
classification of inter-industry transactions. The direct
requirements table is calculated from part of the information
that is contained in the transaction table and the total gross
outlay figures for the producing sector's purchases. The total
requirements table uses the direct requirements table to
measure the regional impact due to some change in regional
sales to final demand. The reliability of the model is based

8



on the assumptions that are used to convert the transaction
table into an analytic model. The assumptions are: 1) a
proportional relationship exists between the input and the
output, 2) the input coefficients are average relationships and
3) there is no substitution of production factors.

The manual applies this information to the oil impact
assessment by explaining the methods that were used in the
construction of the input-output models for the entire 19-
county study region and also for each of the 5 subregions. Due
to the constraints or the lack of consistent and complete
data, the high cost of model construction, and the lack of
existing models, the manual presents a modification of the 1972
Texas State Input-Output Model.

The model 1is regionalized by deflating the aj.:
coefficients to reflect the increased imports at the substate
level. The manual demonstrates this procedure and illustrates

the updating procedures for an input-output coefficient.

Using the methods to regionalize the 1972 Texas input-
output model, the manual designs 18 input-output models for the
19-county study area and the 5 subregions for the years 1979,
1980, and 1981. Output multipliers are used to demonstrate the
effects of a decline in a sector, that is, the direct and
indirect losses to the other producing sectors in the region.

The Tourism study (Chapter III) documents and quantifies
the effects of the IXTOC I and BURMAH AGATE oil spills on the
Texas coastline's tourist industry. The chapter describes the
development of the tourism industry and the attractions that
are responsible for drawing people to the region. The study
defines "coastal tourism'" as a linear geographic region at the
water-land interface and further subdivides this region into
the geographic location of the tourists. The study identifies
four main nodes of tourist activity: Beaumont-Port Arthur,
Houston and Galveston, Corpus Christi, and Harlingen-
Brownsville in the 19-county region.

The chapter also presents the concept of tourism as a

system of interrelated components. These components are: the
people, the attractions, the transportation, the services and
facilities, and a guidance function called information-

direction.

The study develops its baseline by developing a statewide
ratio of tourism activity to total business activity in the
sectors of auto expense, food and lodging. The ratio was

applied to estimate the amount of tourism in each county. A
baseline was established by making these calculations for a
series of years prior to the oil spills. The baseline was

projected into 1979 through the use of a regression routine.
The trend line was compared to the actual figures for 1979 to
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detect if there was a discrepancy that could conceivably be
attributed to the oil spills.

Using this method, the only significant decline in any of
the sectors for any of the 5 subregions was in the lodging
sector of Subregion V (Cameron and Willacy). To identify the
influence of price rise in this area, Cameron and Willacy
counties were compared to a county that had incurred limited
impact (Victoria county). The results indicate that, when
price is held constant, the decline in business volume,
especially in the lodging sector, in the counties of Cameron
and Willacy was appreciable. Interviews with local business
uncovered another negative (indirect) impact: the adverse
publicity affected the entire Texas coastal tourism industry.
This effect was not quantified in this investigation.

The conclusions reached by the tourism investigation
disclosed that the apparent concentration of the impact was on
South Padre Island area, and sufficient evidence was gathered
to assume that decreases of an estimated 50 percent of the
total tourist business season affected the South Padre Island
area for the year.

Impact of the IXTOC I o0il spill was estimated as a
decrease of tourist activity in Subregion V that totaled from a
low estimate of $3,979,000 to a high estimate of $4,444,000.

There was no apparent negative impact upon tourism in any
subregion as a result of the BURMAH AGATE sinking. This does
not mean that there was no tourism business negatively
affected; rather, when evaluated on a subregional basis, there
was no negative impact.

The quantity of indirect loss associated with the tourism
industry was analyzed with the regionalized Texas Input-Output
Model. Output multiplier coefficients were derived from the
regionalized Input-Output Model for 65 Standard Industrial
Classification sectors. The output multiplier coefficients
were summed over the 65 sectors to produce three total output
multipliers for the major sectors of automotive, food, and
lodging. The total output multipliers were then multiplied by
the direct economic impact estimates to yield the indirect
induced-by economic impacts.

No indirect economic impact exceeded $1 million. Thus, it
appears that the overall indirect economic impact, due to the
oil spills, was quite limited.

Chapter IV deals with the effects of the oil spills on the
Texas coastal region's recreation industry. This chapter
defines the characteristics of the Texas coastal recreation
industry and some of the issues that surround the use of the
coast's multiple resources. By presenting a brief history of
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previous coastal recreation studies, the investigation
illustrates the primitive state of the art in assessing
economic impacts that are associated with oil spills.

The study establishes a baseline of economic activities by
obtaining quarterly expenditure data from the Texas
Comptroller's Office and then, using the Standard Industrial
Classification codes, categorizes the expenditures of those
businesses and services that fall into the domain of
recreation. The study notes that an artificial separation has
been made between tourism and recreation.

The quarterly sales data, from the 19-county study region
for the period 1974-1978, were transformed on a county basis by

expenditure category by year. The county data were then
aggregated into subregional quarterly totals by expenditure
category by year. The subregional quarterly totals were used

to develop a trend line by a multiple regression routine. The
trend was projected for the estimated sales in the recreation
sector for the years 1979 and 1980. Interviews were conducted
with the owners and managers of recreation designated
businesses. The interviews indicated that an adjustment in the
estimated percentages were needed to correct the original data.
A procedure based on the ratio of all general retail sales
between the county level and the major Gulf coast cities were
used to discount reports of lost sales. The adjusted
percentages were applied to the regression estimates to yield a
dollar value for the losses that were attributed to the oil
spills.

The results of these procedures yield an economic
assessment of the o0il spills from the IXTOC I and the BURMAH
AGATE. The results indicate that the losses were not equally
distributed within each subregion. Rather, they were absorbed
by a small number of businesses close to the water's edge and
in the recreation oriented subregions.

The calculated losses, in terms of gross receipts, across
the three major affected regions (II, IV, and V) indicate a
total direct economic loss of $3,098,616 for the Standard

Industrial Classification recreation sectors. The majority of
these losses were assumed to be attributed to the IXTOC I oil
spill. This spill, as well as the associated statewide and

national media coverage, occurred during the height of the
summer tourist season. O0il from the BURMAH AGATE reached the
area in early November, during the off-season, and did not have
any significant economic impact in the area.

The indirect induced-by economic effects in the recreation
industry were analyzed with the regionalized Texas Input-Output
Model. Qutput multiplier coefficients were derived from the
Input-Output Model and applied to the recreation sectors.
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None of the indirect economic effects exceed $1 million.
These estimates, based upon the available data, support a
statement of no significant indirect economic impact in the
study region that can be attributed to the oil spills.

Chapter V (Commercial Fishing) describes the industries'
organization and structure by reviewing the geographic location
of the fishing groups, the level of sales, and the number of
fish processing plants. The study describes the important
commercial species in the shellfish and finfish categories and
provides information on the number of personnel employed by the
commercial fishing industry and their earnings.

After describing the baseline activities of this region,
the study analyzes the effects of the IXTOC I and BURMAH AGATE
0il spills by comparing the ex-vessel value of previous years
to the year in question. The ex-vessel value is the primary
economic variable that was used to quantify the output of the
harvesting level of the Texas commercial fishing industry.
Although the study has its limitations, such as inherent
variability in the biological and environmental factors and the
lack of previous examinations of the relationships between the
various environmental and economic variables, the main
conclusion of the oil impact assessment is that the oil spills
had a limited effect on the biological activity on the
important commercial species as measured by the ex-vessel
value.

Chapter VI presents an analysis of the media and
advertising coverage of the IXTOC I oil well blowout and the
sinking of the BURMAH AGATE. The study collected 593 news
reports from newspapers, journals, magazines, and television
from around the country. The study classifies the content of
the various news reports into seven categories: The BURMAH
AGATE sinking, capping the IXTOC I oil well (and attempts),
environmental effects of the o0il slick, effects on the
commercial fishing industry, effects on the tourism and
recreation industry, legal and political issues, and general
information. The media are separated into three classes
(television, newspapers, journals and magazines) and analyzed
by the category of the report presented. Graphs are provided
to illustrate the distribution of the number of news reports
and their content by category through time. Traffic counts, an
indicator of tourist and other activity, were obtained from the
Flour Bluff entrance to Padre Island. A graph was created that
illustrates the decrease of the traffic count as the frequency
of the news stories 1increase. Pearson product-moment
correlation coefficients were calculated for the variables and
indicate negative linear relationship among the variables.

This may be interpreted to mean: as the number of media
stories that are presented to the public rises, there is a
concurrent decline in the traffic count. This does not

establish a clear cause and effect relationship between the
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news media and the observed traffic counts, nor does it
establish a relationship between the news media and the decline
in expenditures that were documented in previous chapters.

COSTS

The IXTOC I o0il spill is probably the world's most
expensive o0il spill. The estimated loss of oil exceeded 5
million barrels of o0il worth approximately $365 million.
Damage claim suits that are pending in U.S. Courts total in
excess of $400 million. The SEDCO-135 semi-submersive drilling
platform, a complete loss, was valued at $21 million. PEMEX
has reportedly spent over $70 million in capping operations
and $42 million in clean—-up operations. The expense to the
U.S. Government is still being compiled, and cost estimates
exceed $8 million. The cost to the state of Texas, for the
clean~up measure, has been compiled by the involved agencies
and totals to $331,389. The Small Business Administration
received 523 inquiries for economic recovery loans. They
approved 238 business loans for a total of over $7 million.

The IXTOC I 0il Spill Economic Impact Study is intended to
present a scientifically based analysis of the major direct and
indirect effects of the o0il spill on the commercial fishing,
tourism, and recreation industries along the designated Texas
Gulf coast counties. The study also provides, through the use
of an input-output analytical model, the basis for future
updating of industry data and the prediction of economic
impacts of future o0il spills on the three major industrial
sectors analyzed.
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CHAPTER II. METHODOLOGY OF IMPACT STUDY

IMPACT CONDITIONS

Common to any analytical procedure used to measure
economic impact are 1) the delineation of the impact study
region, 2) the determination of the study period, 3) the
establishment of a baseline of reference, and 4) the
specification and interpretation of the economic impacts that
are to be measured. The following discussion is devoted to
these four areas. Major assumptions used in the formulation of
these conditions are highlighted. The chapter closes with a
summary discussion of the analytical models developed for this
study.

Study Period

Generally, the determination of the impact study period is
based on two factors: 1) the duration period of the initial
exogenous disturbance and 2) the period of economic reaction or
impact from the initial exogenous disturbance. An example of
an initial exogenous disturbance is an oil spill, where its
associated disturbance period would be the expected duration of
adverse ecological effects. Importantly, the period of
economic impact can extend beyond the disturbance period simply
because time is involved in the transmission of a disturbance
across a socioeconomic landscape. For instance, it may take
several years before a hotel business along a coast, once

stained by an o0il spill, returns to normal. The disturbance
period and the associated economic reaction or economic impact
period can overlap, however. Most important 1s the

comparability of the defined impact study period with the
actual disturbance and economic reaction periods.

The oil spill impact study period was defined as the
period from 1979 through 1981. The IXTOC blowout occurred
early in 1979, followed by the BURMAH AGATE sinking some six
months later.

ASSUMPTION: The study period was from January,
1979 through December, 1981.

The selection of the 3-year study period was largely governed
in this study by the limited resources available to conduct an
economic impact assessment of the oil spills. Discussions in
later chapters will indicate, however, that the 3-year study
period was adequate to include all known and measurable
economic effects within the study region due to the oil spills.

Impact Region

Generally, the magnitude of economic impact is directly
related to the geographic size of the chosen region of study.

17



If the chosen area or region of study is quite small; for
example, a multicounty area, it 1s quite 1likely that a
significant amount of the economic impact will occur outside
the area, resulting in an understatement of the total economic
impact. As an 1illustration, consider a situation where
snowfall this past winter at a popular ski area was inadequate
for skiing, creating a 70 percent average vacancy rate for the

lodges in the area. Imagine further that many items, such as
food, fuel, lavatory notions, and the like are imported from
suppliers and producers located outside the ski area. In this

case, an area estimate of the economic impact would be largely
limited to the decline in the occupancy rate for the lodging
sector in the area. It would not include any economic effects
on suppliers and producers located outside the ski area.
Therefore, the total economic 1impact estimate would be
understated.

The 19 Texas coastal counties were selected as the oil
impact study area or region. These counties make up a varied
mixture of economic activities, ranging from the King's Ranch
in Kenedy County to a major urban complex in Harris County--the
location of Houston, which currently is the fourth largest city
in the U.S. Such economic diversity suggests that many of the
counties have stronger economic ties with areas outside the
study region than with their neighboring counties within the
defined study region. The inclusion of additional counties or
areas into the study region would undoubtedly increase the
estimates of economic impact of the IXTOC blowout and the
BURMAH AGATE sinking.

ASSUMPTION: The study region was chosen to be
the 19 coastal counties of Texas.
This region coincides with the
environmental assessment region
defined by the Bureau of Land
Management.

The 19 coastal counties of Texas are indicated in the map
for Figure 2. The 19-county study region was subdivided into
five multicounty subregions in order to differentiate more
clearly between the economic impact of the BURMAH AGATE sinking
and the IXTOC I blowout. These subregions are also indicated
in Figure 1. It should be noted that because of the
subregional disaggregation and the corresponding relative
increase in importation that such disaggregation creates, the
size of the economic impacts will decline accordingly. It
should also be noted that this geographic-size effect on the
magnitude of the impact estimates does not render them invalid.
It simply means that the impacted area of study has been
reduced geographically to a subregion. Therefore, the impact
estimates should be smaller.

An additional point needs to be noted with the measurement
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of economic impacts at the regional or area level. Regional
level impact measurements conceal the varying degree of
economic impact at the establishment level. For instance, a
disturbance such as an oil spill can trigger both positive and
negative economic effects across the study region. An oil
spill can reduce sharply the occupancy rates of shoreline
hotels. But, at the same time, hotels located adjacent to
inland lakes within the same study region may pick up some or
all the business lost by the hotels along the oil stained
coast. Thus, one hotel's loss can mean another one's gain, and
the economic impact, measured at the regional level, would be
zero or insignificant.

ASSUMPTION: In accord with the <contract
requirements of the Bureau of Land
Management economic impact
estimates were measured at the
area level rather than at the
establishment level.

In order to provide some information of the possible severity
of the effects of the oil spills at the establishment level, a
number of onsite interviews were conducted with owners and
managers of businesses located along the coast. Portions of
these interviews are summarized in later chapters.

Baseline

Consistent with the notion of an initial exogenous
disturbance is the establishment of a baseline economy for the
study period. Simply put, a baseline economy represents the
projection of recent past economic conditions across the study
period for the region. Thus, for the study period, observed
deviations of economic activity from the baseline can be
assumed to be a result of the exogenous disturbance under
study. Further, deviations for selected economic sectors can
be regarded as '"direct" economic impacts.

ASSUMPTION: Observed deviations of economic
activity from the baseline, were a
result of the exogenous
disturbance under study. Further,
deviations for selected economic
sectors can be regarded as direct
economic 1impacts.

More will be said about the concept of direct impacts later. A
properly prepared economic baseline would include all phenomena
affecting the study region's economy during the defined study
period except the exogenous event under consideration; for
example, the exogenous disturbance due to an oil spill.

Data limitations often preclude the development of a
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properly refined baseline as outlined above. Data problems are
especially acute for substate economies. Major sections of
later chapters will be devoted to the difficulty of developing
a baseline for the study region. It will be noted in these
later chapters that the deficiency of local economic data
prevented the full use of the baseline concept. In short, the
baseline concept served only as a background guide for
assessing the economic impact of the oil spills. Figure 3
presents pictorially the baseline concept and the
identification of economic deviations or economic impacts.

Definition and Interpretation

The definitional and interpretational scope of economic
impact refers to the question: "How much of the 'total'
economic impact has been included in the impact measure?" It
should be noted at the outset that this question is focusing on
definitional and interpretational issues of economic impact
assessment apart from the issue of how the economic-geographic
delineation affects the magnitude of impact estimates. This
latter issue was discussed in an earlier section of this
chapter.

First, in answer to the above question, is the
distinction between current impacts and investment impacts.
Current economic impact estimates consider only changes in
current economic activity--given a fixed stock of economic
capital. For example, the current impact of an oil spill onmn
shoreline hotels would be the change in the current operating
levels of the hotels, measured in terms of a change in
occupancy rates Or revenues. The important point is that the
current impact figure would not include any long-term economic
impacts, such as the effects of any relocation of hotels away
from the coast, creating obvious long-term economic impacts on
the coastal economy.

Second, in addition to the distinction between current
impacts and investment impacts is the differentiation between

direct impacts and indirect impacts. Indirect impacts are
further divided into "induced-by" effects and "stemming-from"
effects. This division applies to investment impacts as well

as current impacts. Any reduction in the output of, say,
commercial fishing as a result of an oil spill is an example of
a current direct impact. But, a reduction in output means
fewer inputs now required for the lower level of production.
Moreover, fewer input requirements mean fewer purchases which,
in turn, mean reduced sales for suppliers. And, reductions in
suppliers' sales lead to lower outputs, and so on it goes.
Notice that these suppliers of input requirements are affected
indirectly by the oil spill; hence, the term, "current indirect
impact." Impacts that are transmitted through economic
linkages on the production or input side are referred to as
"induced-by" effects; hence, the previous example is more
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completely called a "current induced-by (indirect) impact."

Current indirect impacts can also occur through so-called

"forward" linkages. An example of a forward economic linkage
associated with commercial fishing is the purchase of marine
animals by meat processing plants. If a reduction 1in

commercial fishing leads to a reduction in the output
activities of meat processing plants in the study region, this
impact is referred to as a "stemming-from" effect or, more
completely, a "current stemming-from (indirect) impact." It is
extremely difficult to identify stemming-from effects short of
an extensive field survey of establishments doing business in
the impact study area. A stemming-from effect would not occur
in the previous example if meat processors in the area
increased their purchases of imported marine animals to offset
the local shortage in order to maintain their current levels of
operation. Awareness of import substitution practices for
impact assessment purposes would require plant level surveys.

The separation between "stemming-from" effects and
"induced-by" effects is defined on the basis of the direction
of the economic linkage from the industry or sector that has
been directly impacted. Impacts associated with backward
linkages are defined as "induced-by" effects and impacts
associated with forward linkages are defined as "stemming-from"
effects.

Just as there are forward and backward linkages associated
with current impacts, so also there are forward and backward
linkages associated with investment impacts, because of the
analogous forward and backward linkages of investment activity.
Economic impacts can be summarized in the following way:

Current Impacts Investment Impacts
Direct Direct
Indirect Indirect
Induced-by Induced~by
Stemming-from Stemming—-from

Due to contract specifications and budget restrictions,
namely the specification of a nonsurvey approach, it was
assumed that the economic impact assessment of the oil spills
could be limited to 1) the current direct economic impacts on
the tourism, recreation, and commercial fishing activities, and
2) the current indirect, "induced-by" economic effects on
supportive or related economic activities located in the study
region. Impact figures given in later chapters of this report
must be interpreted in the context of this assumption.

ASSUMPTION: The economic impact assessment of
the oil spills could be limited to
1) the current direct economic
impacts on tourism recreation, and
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commercial fishing activities, and
2) the current indirect, "induced-
by" economic effects on supportive
or related economic activities
located in the study region.

Finally, as part of an answer to the question raised
earlier, there is the consideration of an appropriate economic
unit of impact measurement. The appropriate unit of measure
depends largely on the expected duration of the impact period.
If the disturbance is short-lived, and the economic recovery
period is brief, businesses would not likely reduce employment
as a result of the impact. Therefore, an employment measure
for economic impact would be inappropriate in this case. The
appropriate measure would be some volume indicator of current
business activity, such as gross revenue or value of
production. Impact periods of several years probably do
involve employment effects as well as changes in gross business
activity. 1In this case, estimates of employment effects would
be appropriate. Because of the short-term nature of the
economic effects of the IXTOC blowout and the BURMAH AGATE
sinking, it was assumed that an appropriate economic impact
measure would be gross revenues by economic sector. Thus, the
impact estimates reported in later chapters are measures in
terms of the value of sector or industry output.

ASSUMPTION: Because of the short-term nature
of the economic effects of the
IXTOC blowout and the BURMAH AGATE
sinking, an appropriate economic
impact measure would be gross
revenues by economic sector.

In one of the previous assumptions, it was noted that
current direct economic impacts are to be identified with the
tourism, recreation, and commercial fishing groups or sectors.
This reflects an assumption made by representatives of the
Bureau of Land Management that the major economic activities in
the study region affected most by the oil spills were tourism,
recreation, and commercial fishing. This assumption was
established prior to the start of the study investigation.

ASSUMPTION: The major economic activities 1in
the study region affected most by
the o0il spills were tourism,
recreation, and commercial
fishing.

The extent of identifiable current direct economic impacts that
occurred in these three sectors could then be used to determine
the extent of current indirect, "induced-by" economic effects.
Tourism expenditures and data on the number of tourists coming
to the region were to be compiled (by quarter) for recent
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years. Information on total tourist dollars spent in the study
region would provide the base for identifying the extent of any
relationship between the oil spills and tourism activity during

the study period. Similar kinds of data were to be compiled
for recreation activity. The use of tourism and recreation
expenditures (by types) is an "expenditures" approach to impact
measurement. In contrast, an "output" approach was assumed to
be the appropriate method for measuring the economic impact of
commercial fishing. Output was to be measured in terms of
landings and later converted to a dollar value. Times series

data on output would be used to determine any relationship
between the o0il spills and commercial fishing activity.
Commercial fishing was defined to consist of shrimp, finfish,
and other saltwater shellfish.

ASSUMPTION: An expenditures approach would
serve as the appropriate method
for measuring the current direct
economic impact for tourism and
recreation activities.

ASSUMPTION: An output approach would serve as
the appropriate method for
measuring the economic impact for
commercial fishing.

The problem of data availability for the coastal counties
of Texas, especially the lack of time series data on the number
of tourists and recreationists in the study region, precluded
the use of an expenditures approach to measure the economic
impact on tourism and recreation. In the end, an output
approach was used. In brief, recreation and tourism were
defined on the basis of major industry groups; for example, all
eating and drinking establishments in the study area were
considered a part of tourism. Defining tourism and recreation
activity on the basis of industry groups was not desirable. It
was necessary because of data limitations experienced during
the investigation. As a result of data limitations, the
expenditures approach assumption was abandoned for the output
approach to measure the current direct economic impacts for
recreation and tourism. More will be discussed about the
output approach in the last section of this chapter and, also,
in the later chapters on tourism and recreation.

IMPACT MODELS

Introduction

The assessment of current direct and current indirect
economic impacts associated with the oil spills required the
formulation of two separate analytical procedures that would
yield estimates of current direct and current indirect economic
impacts. These two separate procedures, however, contained
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certain common definitions, since the estimates of the current
direct economic impact were used in the second procedure or
model to estimate the current indirect economic impacts
associated (indirectly) with the oil spills. For discussion
purposes, the procedure for measuring direct impacts will be
referred to as a direct impact density gradient model. The
model used in this study to measure indirect economic impacts
is referred to in the literature as an input-output model. The
density gradient model will be discussed first.

Density Gradient Model

A relative density gradient was developed for each of the
identified or named economic sectors most directly affected by
the oil spills. For recreation, the economic sectors selected
were: Other Retail Trade and Recreation Services. These
sector names reflect an economic classification system called
the Standard Industrial Classification (SIC) code. This code
is analogous to the well-known 'zip' code system used by the
U.S. Postal Service. For tourism, the selected (SIC) economic
sectors were: Eating and Drinking Establishments, Automobile
Service Stations, and Lodging Establishments. Commercial
fishing was comprised of one sector, called Commercial
Fisheries in the SIC code system. The sector composition of
the three groups--recreation, tourism, and commercial fishing--
is summarized below by SIC description:

Recreation
- Other Retail Trade
- Recreation Services

Tourism
- Eating and Drinking Establishments
- Automobile Service Stations
- Lodging Establishments

Commercial Fishing
- Commercial Fisheries

Direct economic impact density gradients were developed
for each of the SIC sectors making up the combined group of
recreation, tourism, and commercial fishing. It should be
noted at the outset that an impact density gradient was not
developed for Commercial Fisheries, as no direct impacts were
discernible either from onsite interviews for this study or
from the findings of related marine studies of the biological
effects of the oil spills. Impact density gradients were
developed for the other five SIC sectors, as measurable direct
impacts were observable in several of the five subregions.

Basically, the direct impact density model consisted of
converting qualitative assessments of the direct impact of the
0il spills to quantitative impact estimates at the subregional

26



level. The model is very simple, as indicated below in the
hypothetical impact density gradient of Figure 4. Density
refers to the relative degree of direct economic impact across
the geography of a subregion. Theoretically, the relative
density could range from 100 percent say, for shoreline
establishments, to zero percent for inland establishments. A
relative density of 100 percent means that the economic
establishments at that geographic locale incurred a total loss
of business activity due to the oil spills. In contrast, a
relative density of zero percent means that the oil spills had
no measurable economic impact on the business establishments.

Qualitative assessments of direct economic impacts were
made on the basis of onsite interviews with owners and/or
managers of restaurants, hotels, and the like. These onsite
interviews provided the information to develop relative density
gradlents similar to the hypothetical one depicted in Figure 4.
It is important to point out that these interviews were not
part of any survey plan specified in the research contract.
The contract specifications did not include the development of

a survey plan to obtain primary information. In short, these
interviews became necessary because of certain data
deficiencies discovered in existing data sources. These

interviews were limited almost entirely to the coastline.

On the basis of these limited interviews, the impact
density gradients were assumed to consist of only two values--a
relative density of zero for all establishments by sector, such
as Lodging, not located adjacent to the shoreline. Nonzero
relative density values would be confined to shoreline
establishments. Remember that this assumption is based on
limited interviews rather than on the results of an extensive
survey. It is also based on professional judgment. Most
important, the assumption seems realistic, given the evidence
collected for this study.

ASSUMPTION: Establishments located away from
the shoreline did not experience
any direct economic impact. Any
direct ecomnomic 1impact was
confined t o shoreline
establishments, and this impact
was equal to or greater than zero
at the establishment level.

The relative density gradients, which represent
qualitative assessments, were converted to estimates of lost
revenues by sector at the subregional level, which is the
quantitative estimate of the direct economic impact due to the
oil spills. A more thorough discussion of this conversion is
best handled in each of the chapters that are devoted to the
areas of recreation, tourism, and commercial fishing.
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In conclusion, the need to use relative density gradients
was necessary because of serious data deficiencies. These
deficiencies will be articulated in later chapters. The use of
relative density gradients to estimate the direct economic
impacts shifted the methodology from an "expenditures' approach
to an "output" approach. The distinction between an
expenditures approach versus an output approach will become
more apparent in the following discussion of indirect economic
impact estimates. Finally, the notion of a baseline, which was
discussed in the earlier parts of this chapter, served only as
a conceptual framework in the actual analysis of the direct
economic impact of the oil spills. These methodological
changes simply reflect deficiencies in existing data sources to
conduct a study as complex as the one being reported here.

Input-Output Model

A regional input-output model framework was chosen as the
appropriate method for measuring the current indirect "induced-
by" economic effects associated with the oil spills. Input-
output models are widely used to measure indirect economic
impacts due to some initial exogenous disturbance on a region's
economy. These models can yield meaningful results if the user
has a fundamental understanding of the basic analytical
characteristics (and, capabilities) of input-output analysis.

The basic feature of an input-output model is the
identification and accounting of inter-industry transaction
flows. Inter-industry transaction flows establish the linkages
or interdependencies across industry groups or sectors. The
mathematical formulation of these linkages permit one to trace
the various economic paths from direct economic effects to
indirect economic effects within the region's economy.
Mathematical solutions yield various sector impact multipliers
that are similar to (but, not identical with) the well-known
Keynesian income multipliers. The two most common multipliers
used in economic impact analysis are final demand multipliers
and sector output multipliers. Final demand multipliers
measure indirect economic effects associated with changes in
final demand. A change in tourism expenditures is a change in
final demand for tourism related activities. Multiplying
appropriate final demand multipliers times the estimated change
in tourism expenditures (by type) would be the "expenditures"
approach for estimating economic impact. Output multipliers,
on the other hand, measure indirect economic effects associated
with changes in sector outputs. A decline in restaurant sales
is a decline in the output of the Eating and Drinking
Establishments sector. Multiplying the output multiplier for
this sector times the estimated change in the sector's total
output would be the "output" approach for estimating indirect
economic 1impact. The output approach and sector output
multipliers were used in this study to measure indirect
economic impacts due to the oil spills,
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While a full discussion of the analytical features and
capabilities of input-output models for economic impact
assessment purposes is beyond the scope of this chapter, it is
important for interpreting impact figures given in later
chapters to highlight one important analytical feature of
input-output models. The inter-industry relationships
(transactions) expressed in most regional input-output models
reflect average relationships (transactions). This means that
the models measure average changes (or, impacts) rather than
marginal changes (or impacts). This important point can best
be seen with the use of a simple hypothetical illustration.
Suppose that the total gross receipts for the Lodging sector of
an area economy in 1979 was $183.2 million. Suppose further
that the Lodging sector purchased $1.8 million in lavatory
notions from the wholesale trade sector. This means that on
the average approximately one cent of lavatory notions was used
for every dollar of gross output of the Lodging sector ($1.8
million/$183.2 million = 0.0098). Suppose now that the gross
output of the Lodging sector increased by $10 million. If the
average 1input relationship of 0.0098 1is wused, then the
increased purchase of lavatory notions is estimated to be
$98,000 ($10,000,000 x 0.0098). In this case, an average input
relationship is being used to measure an expenditure effect
associated with a marginal change in the gross output of the
Lodging sector. Due to the difficult (if not impossible) task
of developing marginal input relationships, the indirect
economic impact estimates presented in later chapters are based
on average input relationships.

ASSUMPTION: Average 1input relationships would
be appropriate for measuring
indirect economic impacts
associated with the oil spills.

What has just been discussed is not unique to input-output
analysis. Many elaborate econometric models are characterized
by average relationships. The derivation of average
relationships rather than marginal relationships reflects the
current state of available statistical information and research
budget limitations. Especially at the substate level, data
inadequacies preclude the development of an analytical model
built on marginal relationships.

The formulation of input-output models involves a variety
of accounting principles and analytical assumptions. For a
thorough wunderstanding of input-output analysis and economic
impact assessments, the reader is urged to read the Input-
Output Model for Economic Analysis, Instructional Manual,
prepared especially for oil impact assessment analysis for the
coastal counties of Texas.

At the start of this study, input-output models did not
exist for either the total 19-county study region or for any of
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the five subregions for the period 1979 through 1981. This
made it necessary to construct 18 regional input-output models,
including annual models for 1979, 1980, and 1981 for the total
study region and similar annual models for each of the five
subregions. Applying the following assumptions, the models
were developed from the 1972 Texas Input-Output Model.

ASSUMPTION: The Texas model could be modified
to reflect economic relations
within the study region.

ASSUMPTION: The 1972 inter-industry relation-
ships of the Texas model could be
adequately updated to reflect
inter-industry relationships for
the 1979, 1980, and 1981 periods.

Procedures used to "regionalize" and "update'" the 1972
Texas model for the substate coastal area economies are
thoroughly discussed in the Input-Output Model for Economic
Analysis, Instructional Manual.

A listing of the sectors contained in the 18 regional
input-output models developed for this study are given in Table
1. This table will be useful for interpreting the sector
impact estimates given in later chapters.

2The Texas Input-Output Model, 1972, Texas Department of
Water Resources, LP-24, March, 1978.
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Table 1

Sector Descriptions

Sector No.

Sector Title

w N~

Crop Production

Livestock & Livestock Products

Agricultural Supply, Ginning
Services

Primary Forestry

Commercial Fishing

Crude Pet. & Natural Gas

Natural Gas Liquids

0il and Gas Services

Other Mining

Construction

Meat Products

Dairies

Grains

Bakeries and Foods

Beverages

Textiles

Wood and Furniture

Newspapers & Printing

Chemicals

Petroleum

Plastic, Leather, and Glass

Clay, Stone, and Cement

Metals

Machinery

Electrical Equipment

Transportation Equipment

Other Manufacturing

Railroad

Motor Vehicle

Water Transportation

Air and Other Transportation

Telephone

Radio and Television

Other Communication

Gas Services

Electric Services

Water and Sanitary Services

Wholesale Automotive

Groceries

& Agri.

Farms, Wholesale, Machine Products
Machinery Wholesale, Machine Products

General Wholesale
Retail Lumber Yards

32



Table 1 cont'd

Sector No.

Sector Title

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Retail, Equipment Supply

Retail, Department Stores

Food Stores

Retail, Automotive and Apparel
Retail, Furniture

Eating and Drinking Establishments
Other Retail

Banking

Other Finance, Insurance, & Real Estate
Legal Services

Lodging

Personal Services

Advertising & Other Business Services
Recreational Services

Auto Service and Repairs

Doctors

Hospitals

Education

Colleges

Other Services

Outdoor Recreation

Households

Sector Totals
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CHAPTER III. TOURISM
I. INTRODUCTION

This report includes the methods used and the results
obtained by studying the tourist activity along the Texas Gulf
coast and making an assessment of the possible impact of the
0il spills caused by the sinking of the BURMAH AGATE and the
blowout of IXTOC I Mexican oil well in the Bay of Campeche in
1979. Incidental to the main purpose of the oil spill impact,
the study reveals the status of data collection and monitoring
of tourism and the need for improvement in models and regular
measures. The following report includes three main sections:
(1) a description of coastal tourism in Texas, its
relationship to recreation and the rationale used in the study
of o0il spill impact contained in this section; (2) a discussion
of the several economic models available and the methods used
in this study to establish a baseline of tourist activity; and
(3) a description of the impact and its implications.

TEXAS COASTAL TOURISM

Texas coastal tourism in a modernm context is relatively
new, although it has old antecedents. A few remnants of a late
nineteenth century resort era can be found today, such as the
Luther Hotel in Palacios and the newly remodeled Galvez in
Galveston. However, in those pre-air conditioned, turn-of-the-
century-days, Texas was not generally caught up in tourist and
resort development compared with that in upper New York or the
Great Lakes region. In fact, Southerners dominated northern
cool resort areas to escape the heat and disease then prevalent
in the South. The South was the market; the North, the
destination.

Texas and its Gulf coast encountered a gradual growth of
tourism throughout the post-WWII years but did not experience a
real breakthrough until the late 1960s. Several factors seemed
to converge to bring Texas into the spotlight of tourist
development in these later years. For one thing, the great
economic expansion of the "sun-belt" and the media coverage of
Texas as a boom industrial and business development area
brought increasing masses of visitors. The great expansion of
reservoirs in Texas, heretofore a region without inland water
for recreation, together with new Gulf coast publicity,
skyrocketed the state into the marketplace for water-based
recreation and tourism. The completion of the prime Interstate
routes to Texas in this period, for the first time, provided
easy automobile access to Texas. And the establishment of the
Texas Tourist Development Agency in 1973, providing for the
mass out-of-state promotion for the first time, had a great
effect on tourism expansion. This expansion began in the late
1960s and developed further through the 1970s. The number of
out-of-state visitors to Texas rose from slightly over 11
million in 1963 to 23.2 million in 1977 (Texas Tourist Industry
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Growth: 1978).

The Gulf coast, as a special region of Texas, has
gradually risen in popularity, and in 1979, ranked fifth as a
destination within the state, compared with the Hill Country,
east, west, and north Texas (1979 Report: n.d., 3). In that
year the coast attracted 3,750,900 short~term U.S. visitors
(those staying less than 30 days) and 393,700 long-term
visitors (over 30 days). In recent years certain segments of
this coast, such as Corpus Christi and South Padre Island, have
become much better known nationally as tourist destinations,
especially for winter visitors.

So, in recent decades the market-destination relationship
between the South and the North has generally reversed. Texas
and the Gulf coast have now become more popular as
destinations, and much of this is due to the nation's increased
interest in the coast and its many amenities.

Coastal tourist amenities offer a special mix unlike other
destinations. Coastal cities contain convention facilities,
sports arenas, and museums, much like other cities, but the
marine-land interface places them in a different context. The
proximity of beaches, bays, rivers, and estuarine resources
provide an array of attractions important to tourists. Coastal
wildlife observation, photography, coastal fishing, shell
collecting, surfing, and diving offer special appeals, but
probably the greatest of all is that of coastal aesthetics.
Viewing vast streches of open waters, feeling sea breezes,
listening to the special waterfront sounds and marveling at
sunsets on the water are part of the coastal tourism experience

mosaic. Conservation and restoration of historic sites,
buildings, and artifacts in recent years have added a
significant new set of appeals. Coastal cities had an

especially romantic past, just now being rediscovered,
redeveloped, and interpreted, adding to the appeal to tourists.
Especially important have been several historic redevelopments
in Galveston: Ashton Villa, Bishop's Palace, and the Strand.

The term, '"coastal tourism," implies a linear geographic
region at the water-land interface with homogeneous
characteristics paralleling the water's edge all along the
coast, which is partly true. For example, the coast could be
divided into a series of littoral zones, each having somewhat
different capability for tourism, as illustrated in Figure 5
(Gunn: 1970, 13). Between the extremes of oceanic and
terrestrial zones, the coast could be divided into four
development zones for tourism. The "neritic" zone, defined as
a near-shore marine zone spreading from the continental shelf
to the beach, 1is the richest zone for fishing and often
contains interesting bars and reefs. It is well suited to
cruising and sailing and sometimes is used for travel to nearby
islands. Visual contact is dominantly with the sea rather than
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the land. The "beach" zone reaches both into water and onto
the land and, especially if wide and sandy, supports the most
popular of water-based tourist activities: relaxing, building
sand castles, shore water activities, and beach sports. Also
very important in this zone are other activities such as
watching and photographing people, the surf, shore birds, plant
life, and the sunsets. The "shoreland" lies behind the beach
and offers a base for camping, picnicking, and hiking, and some
locations support hotels and other service businesses. Visual
connection with the sea is important. Coastal backland labeled
"vicinage," is frequently well suited to support coastal
tourism and is also the locale for vacation homes. Visual
linkage may or may not be important, but these zones can be
delineated along most coasts and suggest a strong littoral
consistency.

Experience with the development of tourism shows that a
lineal pattern is countered by other factors, which vary from
one subregion to another, and tend to create tourism nodes

along the coast. For example, on the Texas Gulf coast,
climatic and other physical differences are quite pronounced
from Louisiana to Mexico. Near Louisiana, the rainfall

averages 137 centimetres, growing season about 245 days (also
more useful tourism days), and a mean annual temperature of
21° (Celsius). Adjacent to Mexico, however, the coast has
annual rainfall of 66 centimetres, a 320-day growing season,
and a mean annual temperature of 23° (Celsius). The difference
is especially important to winter tourism development toward
Mexico (Texas Coastal Maps: 1975, 1A and 1B). Areas of
coastal flooding and hurricane washover are not uniform from
one end of the Gulf coast to the other (Texas Coastal Maps:
1975, 4A and 4B). Soils are not uniform and are generally more
sandy toward Mexico and clayey and loamy toward Louisiana
(Texas Coastal Maps: 1975, 5A and 5B). Historical and
archeological backgrounds also vary (Texas Coastal Maps: 1975,
8A and 8B).

Perhaps of even greater significance is the nodal cluster-
ing of tourist activity at or near cities, especially along the
coast (Figure 6). Transportation termini--airports, bus
terminals, train stations, harbors, car rental centers--are in
or near cities, not in between. The Interstate highway system
is designed to interconnect cities. Tourist service businesses
often serve both local and travel markets and, therefore, are
more successful in or near cities. Access to the coast from
inland areas is generally directed toward cities.

If the above principles of coastal tourism are applied to
the Texas Gulf coast, one can expect the greatest
concentrations of tourist activity to occur at four main nodes:
Beaumont-Port Arthur, Houston-Galveston, Corpus Christi area,
and Brownsville-Harlingen. A less well-defined node occurs in
the Victoria~-Port Lavaca area. Using the total gross receipts
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attributable to tourism for the several subregions for 1979,
the following are the results:

Subregion 1 - 78% occurs in Jefferson County (Beaumont-Port
Arthur)

Subregion 2 - 97% occurs in Harris and Galveston Counties
(Houston and Galveston)

Subregion 4 - 77% occurs in Nueces County (Corpus Christi)

Subregion 5 - 97% occurs in Cameron County (Harlingen,

Brownsville).

The relative distribution of the three tourist business sectors
- gasoline stations, food and beverage services, and hotels -
are shown in Figures 7, 8, and 9, respectively.

The purpose of the above discussion is to emphasize that
the location of tourist activity is not uniform along a coast,
and therefore, any coastal catastrophe will have greatly
varying impact depending on ‘its location.

TOURISM'S DEFINITIONAL PROBLEMS

This report is directed to the possible impact on tourism
along the Texas Gulf coast from the IXTOC 1 and BURMAH AGATE

oil spills in 1979. Because of definitional confusion in the
field of tourism, explanation of the study's scope 1is
necessary. Today, official tourist agencies, tourist-oriented
businesses, government regulators, and academicians use
different definitions for tourism. For example, <conventions
are sometimes included in tourism and sometimes not. Resorts
and group organization camps are often excluded. Few
researchers use the same rules regarding the portion of
business activity to attribute to tourism. Business-oriented

reports on tourism often exclude the developed resources, such
as beaches and parks, which make up much of the attractiveness
for travel. Definitional problems are not so troublesome 1in
general literature, but become important whenever statistical
data are being prepared and compared. Great variations in data
often are more the result of differences in definitions than in
actual changes in quantities.

On the international level, a United Nations Conference in
1963 suggested that the overall group of visitors to a country
should be divided into two groups:

(1) Tourists--visitors making at least a single overnight
or a stay of more than 24 hours in the country
visited and the purpose of whose journey can be
classified under one of the following headings:
recreation, holiday, health, study, religion, or
sport;

(2) Excursionists--temporary visitors not making an
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overnight stay in the country visited (or staying less
than 24 hours) (Guidelines: n.d. 9).

These recommendations are, 1in general, used in many
European countries; but in the United States, no two states use
the same basis for calculating statistical data on tourism,
unless a single contractor with a single model is performing

the research. As a result, in 1973 the industry fostered the
establishment of the U.S. Travel Data Center, a nonprofit
tourist data collection and processing organization. In its

formative stage the decision was made to avoid the issue of
tourist definitions and to adopt the policy of including all
travel, regardless of the purpose. Even so, because of the
lack of base data, several segments of travel are either
omitted or are under-reported. In general, the trip is used as
the basic unit of measure, "defined as travel to a place 100
miles (160 kilometres) or more away from home and return,
whether or not an overnight stay 1is involved" (1980 National
Travel Survey: 1981, 2.)

For this oil spill study, the data prepared annually by
the U.S. Travel Data Center showed potential, except that
refinement at the county level in Texas had not been
consistently prepared. The Texas Tourist Development Agency
contracted the U.S., Travel Data Center to prepare data for the
county level, but only for the years 1976 and 1979, which were
identified as County Travel Economic Impact Models (CTEIM).

The Census Bureau, U.S. Department of Commerce, defines
tourism as "any trip extending 100 miles (160 kilometres) or
more from origin to destination." Specifically excluded are
"(1) travel taken as part of an operating crew on a train,
plane, or bus, truck or ship, (2) commuting to a place of work,
(3) travel by students between home and school, and (4) travel
by the Armed Forces while on active duty" (Natiomal Travel
Survey: 1979, v-vi).

So the topic of tourism does not enjoy the standardization
given other forms of economic development. Unless primary data
can be obtained, tourism definitions and statistical
description remain arbitrary on the part of the researcher.

A FUNCTIONAL APPROACH

Functionally, tourism can be conceived as a system of
interrelated components (Gunn: 1972, 20), as illustrated in
Figure 10. Each component, in turn, is made up of a great many
separate elements, interacting both within and outside each
component. A very important component, sought by promoters and
marketers, is that of a body of people, able and interested in
travel. Increasingly, research techniques, such as
psychographics, are reaching into this body of travelers to
determine characteristics important to forecasting, planning,
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The Tourism Functional System
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and marketing. A second component, intimately linked with
people, is that of attractions--developed things to see and do.
In the United States, attractions are dominated by natural and
cultural resource areas, mostly developed by governments and

nonprofit organizations. In recent years, man-made
attractions, such as sports arenas and theme parks, have added
materially to the bank of attractions. Of course,
transportation, providing access for people, is another
important component. The transportation mode, scheduling,

cost, convenience, and reliability are important to visitors.
The most popularly known component of tourism is that of the
services and facilities., It is through this component that the
greatest economic impact from tourism is felt on a local basis.
Hotels, motels, food services, souvenir shops, gasoline service
stations, and many other retail service outlets are heavily

involved in tourist activity. A final component, very
important in giving guidance and knowledge about travel and
destinations could be called information-direction. Nearly all

states spend millions of dollars annually in advertising and
promotion. And in many other ways tourist communication occurs
through movies, books, atlases, maps, signs, and mass media.

All components are always in an intimately related dynamic
balance. A change in even one segment of a component can
immediately affect all other components. Even though the
greatest economic impact comes from services and facilities,
they are greatly dependent upon all other components.

From this description of the tourism system, a great
diversity and tremendous number of businesses and acreages of

land are encompassed in the concept of tourism. And, although
there is logical foundation for this functional concept, it 1is
not consistently recorded in data systems. No state or federal

agency 1s presently charged with the responsibility of
regularly monitoring the many elements within each component,
and only fragments of the system are inventoried or monitored
in Texas.

TEXAS TOURISM DATA

For Texas tourism the only regularly collected time series
data on visitors and expenditures are those of the State
Department of Highways and Public Transportation (SDHPT),
Travel and Information Division. Sporadic studies in greater
detail have been prepared by others, but these utilized
differing models of measurement and are not issued as a regular
time series. The reporting by the SDHPT is on an annual basis
and 1is prepared primarily from data collected from
questionnaires voluntarily filled in by respondents who stop at
the various entrance visitor centers at the borders of Texas.
A sample SDHPT report is included in Appendix A. Data on bus
and air travel are obtained from other sources. The annual
reports break down the spending ratios (food, lodging, etc.)
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only for automobile travelers. All data exclude domestic
tourism—--travel originating in Texas and destined for Texas
areas. Therefore, the primary data used in this oil spill
study are those of out-of-state automobile travelers to Texas
because this is the only consistent annual data source in
sufficient detail for the study.

TOURISM RELATED TO RECREATION

From the preceding discussion, it can be observed that
tourism, when considered in its broad context, includes much of
what professionally could be defined as within the field of
recreation. Therefore, for purposes of this study, arbitrary
distinctions were created to avoid overlap of data reporting.
For example, the SDHPT annual reports break expenditures of
tourists into five categories: auto expense, food, 1lodging,
entertainment, and other. Total tourism, therefore, does
contain large and important economic and social elements
(entertainment and other) that can be defined as recreation.
On the other hand, not all recreation requires travel,

In order to meet the terms of reference for this project,
an artificial distinction was created between tourism and
recreation. Figure 11 illustrates the manner in which tourism
and recreation overlap: If one were reporting on tourism,
comprehensively, areas "A" and "C" would be included. However,
because of the study requirements, area "A," exclusive of "C,"
is included in the report on tourism. Areas "C" and "B" are
included in the report on recreation. Throughout this study
the reader must recognize the artificially defined distinction
between tourism and recreation.

RATIONALE FOR ASSESSMENT

Basically, the rationale for assessment of possible oil
spill impact on tourism consisted of establishing a baseline of
activity and then justifying 1979 decreases as being caused by
the oil spills.

The two catastrophies to be studied were of quite
different origin. The freighter MIMOSA collided with the
BURMAH AGATE about 72 kilometres from Galveston harbor, losing

great quantities of oil into the Gulf. "The spill contaminated
the entire coast of Galveston Island northeast of Corpus
Christi." A blowout in the Mexican IXTOC I o0il well 1in

Campeche Bay produced an unprecedented amount of crude oil onto
the surface of the Gulf of Mexico. The o0il tar reached the
Texas coast in August and then turned back with a change in
wind direction (Environmental Quality: 1980, 20, 21). These
two events were examined with regard to their possible impact
upon tourist activity along the Texas Gulf coast.

The rationale for establishing baseline was that of
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identifying tourism economic activity in the three tourism
business sectors—-automotive, food, 1lodging--for all coastal

counties of the study. Because such data are not regularly
collected, calculated, and published, it was necessary to
develop an approach for obtaining the data. Kahn's model

(1976) adapted to the needs of the study, and consisted of
developing a statewide ratio of tourist activity to total
business activity in the three business sectors. Then, by
applying this ratio to the total business activity of the three
sectors in each county, the amount attributable to tourism
could be estimated. A baseline could then be developed by
making these calculations for a series of years, 1976-1979.

The second component of the rationale was to analyze the
baseline data and add any other substantive information, such
as interviews and surveys, that could provide support for
possible impact assessment of the oil spills.

PROCEDURES

To implement the rationale described above, certain
necessary procedures were adopted only after examination of
several economic tourism models and approaches. From the
earlier discussions regarding definitions, models,
relationships to tourism data in Texas, any approach for this
study would obviously require special assumptions and
estimations. The following procedural steps were planned to
conduct both baseline and impact assessment:

1. Obtain tourism expenditure data to determine statewide
expenditures on automotive, food, and lodging for each year of
baseline.

2. Tabulate total statewide gross receipts for each of
the three sections of automotive, food, and lodging for each
year of baseline.

3. Create a ratio between the tabulations above. For
example, by dividing the tourist expenditures on automotive
expenses for a year by the gross receipts for that same year
in gasoline service stations, a proportion of total receipts
attributable to tourism is obtained for each year of baseline.

4, Estimate the amount of activity due to tourism for
each county by using the above ratios. For example,
multiplying the ratio of food for 1976 times the gross receipts
for food sales in restaurants and drinking places in Galveston
county for 1976, produces an estimate of tourism activity in
food in that county for that year. Because quarterly data are
required, the ratio for the year is applied to quarterly data
for each year for each county.

5. Aggregate calculations for each county within each
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subregion to produce total tourism activity for each sector,
for each quarter, and for each subregion of the Texas Gulf
coast. This, 1in turn, represents the baseline and can be
displayed in tables and graphs.

(The procedure also called for estimating baseline
employment and income data, which was attempted but was
unworkable due to refusal of the Texas Employment Commission to
produce the base data. Other sources might have yielded some
estimation, but upon investigation, they were not usable due to
incompatibilities with the study characteristics or not
available for the needed time series. This was an unfortunate
but unavoidable omission from the procedure.)

6. Analyze the graphs and tables for possible
irregularities that might provide clues to an impact (positive
or negative) from the o0il spills, recognizing the areas of the
coast where the actual spills occurred.

7. Visit the region, 1interview managers of businesses
and seek documents that would provide on-site data regarding
impacts.

8. Calculate estimated impacts from the above data, 1if
any, and the levels of business without impacts.

These procedures are not necessarily designed to produce
exact data due to the nature of tourism, its measurement, and
due to the special relationship of tourism to a catastrophe
such as an oil spill. Importantly, tourism is very responsive
to many externalities such as price rise and freedom of
movement by the several transportation modes.

ASSUMPTIONS AND LIMITATIONS

In conducting this study, certain assumptions were made 1n
order to reduce the variables and to compensate for
deficiencies in data. Also, several limitations were 1imposed
upon this study that dictated certain procedures and outcomes.

For example, the model of economic activity uses statewide
ratios of gross sales to tourist expenditures, but these
statewide ratios were assumed to be equally applicable to the
individual <coastal counties of the study. Data on auto
tourists entering the state were assumed to be a sufficient
indicator of tourism because in-state tourism activity 1is not
measured in Texas. Because of "disclosure" omissions in data
on lodging activity, the lodging receipts for hotel tax
purposes were assumed to be acceptable for baseline.

The outcome reporting of the study is greatly limited

because of the arbitrary separation of recreation from tourism,
as required in the terms of reference. Usually, tourism is
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reported as encompassing retail sales of souvenirs, gifts,
supplies, and expenditures on entertainment and recreation, but
these are excluded from the tourism section and included in the

recreation portion. At first, it was anticipated that oil
spill impacts of 1979 could be observed from time series data
since 1970. However, lodging data were available only after

1976, limiting the impact calculations to projections based on
the years 1976 to 1978. Because lodging is nearly exclusively
a travel-oriented business, as compared with restaurants and
gasoline service stations, all lodging receipts were attributed
to tourism.

Furthermore, the original data on lodging was greatly
under-reported due to "disclosure," (small numbers of places
were not reported). Another, more complete source was used.
Since no separation of data revealed local use of lodging
establishments, all receipts were used. This slight over-
reporting does not create a serious problem as compared with
the quality of all data used. Without the benefit of detailed
annual survey information of tourism and without the

collection and processing of needed tourism data at the state
level, the data used in the study are assumed to represent the
best current aproach to the problem.

These assumptions and limitations are important in
evaluating the results of this study.

II. BASELINE ASSESSMENT

As described in the first section of this report, a major
portion of the rationale is the establishment of baseline
activity of tourism in the study region. This was accomplished
by starting with an ideal generic appraisal of tourism activity
and then reducing this to workable portions for which data were
available.

THE BUSINESS SECTOR

The identification of the elements of the business sector
involved in tourism, as might be implied from the introduction
to this study, 1is somewhat complicated. Based upon general
references and past experiences, Dr. Ditton and Dr. Gunn first
prepared a comprehensive typology of all conceivable
enterprises that could be included under headings of
"recreation" and "tourism" as shown in Table 2. This list
represents a generic ideal that reaches beyond the needs of the
study but shows much of the overlap between fields conceived as
tourism and recreation. Further refinement was necessary 1in
reconciling these classifications with the system of business
classification in the SIC codes,
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TYPOLOGY OF TOURISM AND COMMERCIAL
RECREATION ESTABLISHMENTS

Table 2.

I. COMMERCIAL RECREATION

A. Businesses that provide direct recreational services to

recreationists:

Amusement parks

Beauty shops

Billiards, pool

Bowling alleys

Camps, group, organization
Camps, overnight, RV (some)
Carnivals, circuses

Casinos

Charter fishing, boat services
Coin game arcades

Convention facilities

Cruise ships

Cultural, historic attractions
Custom charter tours

Golf courses, country clubs
Health, fitness clubs

Businesses that sell or

Airlines
Airplane rental,
Bicycle rental,
Book stores
Buslines

Canoe Liveries
CB, stereo, hi-fi shops

Coin, stamp stores

Condo management firms
Costume rental, sales

Drug stores

Fishing equipment, bait sales
Food stores
Gardening equipment,
Hobby, craftshops

sales
sales

sales

Businesses
Art studios

Craft studios
Flying lesson businesses
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rent
provide services directly to recreationists:

Hotels, motels (some)
Massage parlors

Night clubs

Racetracks, auto
Racetracks, horse, dog
Restaurants, bars (some)
Skating rinks, ice
Skating rinks, roller
Sports arenas

Summer beach resorts
Tennis clubs

Theaters, live

Theaters, movie, drive-in
Tour bus guides

Winter sports resorts

equipment or products or

Hunting equipment, sales
Jogging, health sales
Liquor, beverage sales
Marinas

Musical instrument stores
Off-road vehicle sales
Party goods rental, sales
Photographic shops

RV rentals, sales

Skiing equipment, clothing
Tobacco store

Travel agents

Vacation home rentals
Wilderness outifitters

that train recreationists:

Music studios
Photographic training
Sports training clubs



D. Businesses and manufacturers that provide services,
products or equipment in support of recreation:

Accounting firms Mass media

Advertising agencies Mechanics (auto, aircraft,
Attorneys boat)
Automobile, boat mfgs. Medical, ambulance
Building suppliers, builders Playground equipment mfgs.
Business management firms Recreational equipment
Designers, planners Security personnel
Architects Sports equipment mfgs.
Drug manufacturers Tax accountants

Food producers Telephone, telex

Food sales Travel, vacation apparel
Insurance firms Wholesalers, distributors

II. TRAVEL AND TOURISM

A. Businesses that provide transportation:
Boat rental Rail
Car rental Scheduled air
Chartered bus Scheduled bus
Chartered plane Ship
Gas service stations Taxi
Plane rental Travel
B. Businesses that provide lodging:
Cottages, apartments RV campgrounds, overnight
(for travel) Sport & recreation camps
Hostels Tourist rooms
Hotels, motels, inns Boarding houses

C. Businesses that provide food, beverage:

Coin food, beverage machines Restaurants
Grocery stores Snack bars
Liquor stores

D. Businesses that provide direct recreational services to
travelers:

Amusement parks, theme parks Hotels, motels (some)
Beauty shops Massage parlors
Billiards, pool Night clubs

Bowling alleys Racetracks, auto

Camps, group, organization Racetracks, horse, dog
Camps, overnight RV (some) Restaurants, bars (some)
Carnivals, circuses Skating rinks, ice
Casinos Skating rinks, roller
Charter fishing boat service Sports arenas

Coin game arcades Summer beach resorts
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D. Continued
Convention facilities Tennis clubs
Cruise ships Theaters, live
Cultural, historic attractions Theaters, movie, drive—-in
Custom charter, tours Tour bus guides
Golf courses, country clubs Winter sports resorts
Health, fitness clubs
E. Businesses that sell or rent equipment or products or
provide services directly to tourists:
Airplane rentals, sales Marinas
Bicycle rentals, sales Musical instrument stores
Bookstores Off-road vehicle rentals
Canoe liveries Party goods rental, sales
CB, stereo, hi-fi shops Photographic
Coin, stamp stores RV rentals, sales
Condo management firms Skiing equipment, clothes
Drug stores Sporting goods stores
Fishing equipment, bait Tobacco stores
Hobby, crafts shops Toy, games stores
Hunting equipment sales Vacation home sales
Jogging, health equipment Wilderness outfitters
F. Businesses and manufacturers that provide services,

products,

or equipment in support of
Accounting firms

Advertising agencies

Attorneys
Automobile,
Building supplies,
Business management
Designers, planners
Architects

Drug mfrs.

Food producers

Food sales
Insurance firms

boat mfrs.
builders
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tourism:

Mass media
Mechanics (anto,
boat)
Medical, ambulance
Recreational equipment
Realtors

Security personnel

Sports equipment mfrs.
Tax accountants
Telephone, telex

Travel, vacation apparel
Wholesalers, distributors

plane,



MODELS

The literature on tourism economic models necessary for a
baseline revealed a number of isolated approaches, each created
for, and adapted to, specific needs. The following discussion
is not meant to be exhaustive but represents the diversity of
approaches used in recent years.

1. For Mexico, Boltvinik (1979, 57) expanded on five
areas of economic characteristics of tourism: balance of
trade, tourism component of the gross domestic product,
multiplier effect on product, multiplier effect on employment
and income, and multiplier effect on domestic economy. For the
identification of establishments encompassed by tourism, the
following 13 were used in input-output analysis:

meat and dairy products
fruit and vegetables
wheat and its products
alcoholic beverages
beer

nonalcoholic beverages
petroleum

commerce

hotels and restaurants
transportation
communications
amusement

medical service

The amounts attributable to tourism, domestic, or export, are
not defined but come from time series data collected by a
governmental office of statistics.

2. At the city level, three studies have particular
interest because of their diversity. Babul, Lintz, and
Somersan (1978) evaluated the tourism and recreation impact on
three resort communities in northern Wisconsin: Minocqua,
Woodruff, and Algoma. Direct impacts were measured by survey
of hotels, vacation homes, campgrounds, resorts, and other
locations. Multipliers were used to determine further impacts,
including taxes paid to governments. The study results were
based upon primary survey data.

Another northern study, but for a much larger city, was
that done by Blank and Petkovich (1979) for the twin cities of
Minneapolis and St. Paul. For this study of the 7-county
metropolitan area, tourists were defined as all travelers
coming to the area, whether or not a night's stay was involved.
The reasons for travel were many, including visits to friends
and relatives, work or business, personal business, recreation,
sightseeing, entertainment, shopping, conferences, and merely
"because that's where the road goes or the plane stops.”
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Contrary to most tourism studies at larger geographical scales,
this study, based upon direct interviews with travelers in the
study period, shows a very high percentage of expenditures (55
percent) on purchases of goods and services not directly
related to travel: purchases in shops and departments stores;
medical, legal, and other professional services; and purchases
of furniture, automobiles, and consumer durables. Lodging,
often a leader in expenditures by travelers, was actually only
9 percent.

Quite a different approach was used by Zlatkovich (1973)
for the city of Austin, The study was based only on visitors
spending one night in Austin, and the methods used were a

mixture of data from three sources: sample of registration
records at hotels and motels, hotel occupancy tax records, and
survey of hotel guests through one year. The distribution of

expenditures was as follows:

Food and Drink 31.437%
Lodging 27.80%
Transportation (public & private) 10.687%
Entertainment 9.68%
Other (including shopping) 20.417%

3. At the national level, two approaches are currently
available. For each of the years 1963, 1967, 1972, and 1977,
the U.S. Bureau of the Census prepared a National Travel
Survey, including data on transportation mode, purpose of trip,
incomes, origins, and destinations. While the earlier surveys
were conducted by mail, the most recent survey (1977) was
conducted by interviewing a sample of approximately 25,000
households across the United States. The interviews measured
trips of 160 kilometres or more, one way. The tables for
states and regions do not include expenditures, and the report
does indicate that tapes containing data on costs of package
tours, lodging, and transportation are available (National
Travel Survey: 1979).

A model was created by the U. S. Travel Data Center in
1975 under contract to the Bureau of Land Management, U.S.
Department of the Interior (TEIM: 1975, iii). Advance
description appeared in 1974 (Frechtling: 1974, 9). The
technique used by this model is intended to avoid respondent
recall problems that accompany most expenditure surveys.
Therefore, instead of respondents reporting on expenditures, a
list of over 1,400 "per-unit-cost factors" derived from
industry sources 1is used. For example, automobile costs per
kilometre are obtained from an industry source and applied to
the kilometres-per—-trip data from the National Travel Survey.
Throughout the study, data on tourist travel are taken from the
Bureau of the Census National Travel Survey, and then the
several per-unit cost factors are applied to determine total
economic impact. These factors vary with trip purpose and from
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year to year. This model includes the following SIC codes:

45 air transportation
411 taxicab companies

55 (except 554) automobile dealers

554 gasoline service stations
443 intercity highway passenger transportation
44 (except 441) water transportation

National Railway Passenger Corporation

701 hotels, motels, and tourist courts

703 trailer parks and campsites

152,1531 residential construction

78,79 motion picture, amusement, recreation service
53,59 general merchandise, misc. retail stores

58 eating and drinking places (TEIM: 1975, 4).

The model does not include foreign travelers or expenditures in
preparation for trips.

4, Many state tourism agencies have created their own
individual models, few of which are compatible. For political
and continuity reasons, many prefer to use their own models
rather than to accept the state data generated by the U. S.
Travel Data Center.

A different approach, for example, was used by Doering
(1976, 13) in relating tourism expenditures to population.
Doering's study includes the per capita expenditures (PCT)
produced by dividing the traveler expenditures by per capita
personal income x 100 (TIF); and a tourism proportion factor
(TPF) computed by dividing a state's traveler expenditures by
gross state product and multiplying the result by 100. Doering
concludes that per capita traveler expenditure is as good as a
TIF or a TPF for measuring economic impact.

Sporadic studies, rather than time series, are often
produced at the state level. Corsi and Harvey (1979, 7) and
Belden Associates (Texas Tourism Today, 1979) report tourist
opinions in response to gasoline increases in price in
Wisconsin and Texas, respectively.

Following the Census Bureau's 1977 Census of
Transportation, the TEIM of the U. S. Travel Data Center was

revised substantially. Therefore, the reporting of state
information (1977-78 Impact: 1980) reflects new formulas and
availability of new primary data. "The individual state

estimates [by USTDC] should not necessarily be viewed as
substitutes for the work of the states with major research
projects on the impact of travel and tourism" (1977-78 Impact:
1980, 1). For example, this study produced Texas travel in
1978 as follows:
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Public transportation $1,325,400,000 18.2%

Automobile transportation 1,697,800,000 23.5%
Lodging 1,071,200,000 14.7%
Food 1,956,100,000 26.9%
Entertainment & recreation 613,200,000 8.47%
Incidental purchases 601,700,000 8.3%

TOTAL $7,265,400,000 ~ 100.07%

(1977-78 Impact: 1980,7,9)

For the same year, 1978, the estimates for Texas tourism
produced by the State Department of Highways and Public
Transportation were as follows for U. S. visitors, short term
(less than 30 days):

Automobile Travel:

Food $848,141,820 25.6%
Lodging 811,698,230 24.,5%
Auto Expense 702,367,440 21.2%
Entertainment 308,114,020 9.3%
Other 642,732,470 19.47%

TOTAL $§3,313,054,000 100.07

Air, Bus, Rail Travel: $1,020,316,000

TOTAL $4,333,370,000
(1978 Texas Visitor Industry: 1979,22).

Even though the two models do not measure exactly the same
travelers, this comparison endorses the concern over basic
tourism statistics that certainly plague the tourism
researcher.

Another important model at the state level 1is that
prepared by Kahn for Texas (Kahn: 1976). Although his
emphasis 1is upon employment, the model is based upon
expenditure data. His model begins with the data prepared by
the State Department of Highways and Public Transportation of
Texas and then develops ratios with total gross receipts in
comparable SIC business categories in Texas. His study for
1974, however, had the advantage of including domestic travel
for that year, the only year it was ever obtained by SDHPT.

5. Although not directly applicable in this report, other
studies such as those on the multiplier effect were reviewed.
These include papers and reports by Archer (1972 and 1977) and
Harmston (1976).

RECEIPTS AND EXPENDITURES
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The Texas Office of the Comptroller of Public Accounts
furnished special computer printouts of tabulated gross
receipts for key tourist businesses for each for the 19 coastal
counties for years 1974-1979 (Gross Sales: 1981). While the
majority of the listings were complete enough for use, the
lodging categories were severely under-reported due to
"disclosure," that is, not reported because the number of
places was so small that it might disclose activity in an
identifiable business. Therefore, another request was made;
for hotel tax purposes, more complete data were available from
the Miscellaneous Tax Division, Comptroller of Public Accounts
(Hotel Gross Sales: 1981). These data were limited to the
years 1976-79.

Because of erratic reporting of data for many minor SIC
code categories, the final reporting would include only the
following: SIC 554, gasoline service stations; and SIC 581,
food and drinking places and lodging facilities. The
equivalent of 701-703, hotels, motels, and lodging places, were
reported in the hotel taxable figures mentioned above.

In Appendix B is a sample of the work sheets used for
calculating tourism baseline data. The gross receipts for gas
service stations, food and beverage places, and lodging places
for each county, for each quarter, were posted on these work
sheets.

Annual data on tourist expenditures were obtained from the
SDHPT. These are statewide data, not broken down into the
county level. Data on bus, air, and rail travel were
collected, but could not be used because they are not broken
down by category of expenditure. No data are provided on in-
state tourism. As a result of these constraints, only the data
on out~of-state automobile visitors to Texas could be used.
Table 3 shows the tourist expenditures on food and automotive
for 1970 through 1979, (Expenditures on lodgings were not
calculated because they were taken directly from the hotel
taxable receipts information at the county level.)

Based upon Kahn's model, a ratio between total state
tourism expenditures and the gross receipts for automotive and
food was developed. Because tourism expenditure data from
SDHPT are kept only on an annual basis, a ratio for each year
was prepared and applied quarterly. For example, for Harris
county for 1974, the following shows the calculation of the
ratio:

1974 travel expenditures on

automotive (total state) 502,030,420
—————— —_— ———————e _— = — = ,1135

1974 gross receipts, gasoline 4,429,512,167

service stations (total state)




TOTAL STATE TOURISM EXPENDITURES, 1970-1979

Table 3.

Total

%

Automotive

%

Food

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

$ 976,134,000
1,305,367,000
1,588,984,000
1,500,665,000
2,186,654,000
2,851,489,000
3,163,529,000
3,520,017,000
3,313,054,000
3,563,261,000

(SDHPT: 1970-80).

23
22
20
22
23
22
23
21
21
29

$ 224,510,820

287,180,720
317,796,800
330,146,300
502,930,420
627,327,580
727,611,670
739,203,570
695,741,340
1,033,345,600
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27
25
24
26
24
26
25
26
26
25

$ 263,556,180

326,341,750
381,356,160
390,172,900
524,796,960
741,387,140
790,882,250
915,204,420
861,394,040
890,814,020



Tables 4 and 5 illustrate the ratios prepared for automotive
and food tourism for the years 1974-79.

TOURISM ATTRIBUTION

The ratios, obtained for each year for automotive and food
sectors, were multiplied by the gross receipts in each of these
sectors to produce the estimated amounts of activity
attributable to tourism. Using the work sheets, this amount
was calculated for all counties of the coast for each quarter
and for the years 1976-79. The lodging activity was posted
directly on the assumption that even though some hotel business
is local (food, meetings), these amounts could not be isolated
and do not affect the general relationships significantly. The
time series was limited to the 1976-79 span because lodging
data were unavailable before 1976.

The results of the above calculations were first
determined for each county each quarter and for the years 1976~
79. Then, by aggregating this information, totals for the
subregions were obtained and are displayed in Tables 6-9 and
Figures 12-16.

ITI., OIL SPILL IMPACT

In assessing possible impacts from the oil spills, the
secondary data described above provided the foundation. The
tourist activity for the separate subregions and for each
business sector of tourism is displayed in Tables 6-9 and
Figures 12-16. These were studied for clues to variations,
especially those that might be attributable to the spills. In
addition, some very enlightening interviews were obtained from
managers of businesses along the Gulf coast. But, these pieces
of information must be placed in proper perspective of tourist
activity generally in the United States during these
troublesome years.

TEXAS COAST TOURISM IN PERSPECTIVE IN 1979

Ever since the o0il embargo of 1973-74, United States
travel and tourism never fully stabilized again. In contrast
to a rather steady increase in travel before, in all modes of
transportation and in most all regions of the United States,
the country entered a period of irregularity and uncertainty
that is continuing today. At no time in previous history had
travel been upset by so much nervousness and confusion. Among
the events were the following:

In 1978, talk of air deregulation culminated in 1its

reality, changing dramatically the posture of airline travel as
compared with automobile. Several gas rationing contingency
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Table 4.
TOURISM PROPORTION OF TOTAL AUTOMOTIVE BUSINESS ACTIVITY

Year Automotive Expenditures” Gross Receipts** Ratio
1974 $ 502,930,420 $ 4,429 512,167 1135
1975 627,327,580 4,991,858,869 1256
1976 727,611,670 5,570,681,442 .1306
1977 739,203,570 5,761,838,868 ' 1283
1978 695,741,340 5,655,749,697 .1230
1979 1,033,345,600 7,252,763,227 .1425
*SDHPT

**Texas Comptroller of Public Accounts

Table 5.
TOURISM PROPORTION OF TOTAL FOOD AND BEVERAGE ACTIVITY

Year Food Expenditures* Gross Receipts** Ratio
1974 $ 524,796,960 $ 2,254,677,980 .2328
1975 741,387,140 2,748,897,178 .2699
1976 790,882,250 3,312,439,429 .2388
1977 915,204,420 3,885,520,191 .2355
1978 861,394,040 4,526,208,809 .1903
1979 890,814,020 5,200,640,723 1713

* From Table 4

**Texas Comptroller of Public Accounts
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Table 6.
TOURISM EXPENDITURES, BY SUBREGION, 1976

(in dollars)
Sub-
region  Quarter  Automotive Food Lodging Total
1 1 $ 2,441,790 $4,454,721 $ 2,150,561
2 2,674,688 5,343,084 2,386,030
3 2,632,729 4,947,061 2,505,952
4 3,478,008 5,090,461 2,310,232
11,227,215 19,835,327 9,352,775 $ 40,415,317
2 1 88,922,572 44,666,949 27,377,862
2 77,579,397 47,529,452 33,606,233
3 78,403,025 48,997,868 33,570,056
4 76,033,111 48,015,578 29,208,923
320,938,105 189,209,847 123,763,074 633,911,026
3 1 1,205,439 2,229,902 1,109,837
2 1,414,136 2,449,272 1,147,992
3 1,502,422 2,532,683 1,434,428
4 1,441,000 2,345,068 1,162,693
5,562,997 9,556,925 4,854,880 19,974,802
4 1 3,446,142 4,940,570 3,542,965
2 4,368,753 5,581,845 5,255,713
3 4,439,393 5,771,611 6,853,785
4 4,045,673 5,298,391 3,293,507
16,299,961 21,582,417 18,945,970 56,828,348
5 1 993,474 2,552,998 4,039,806
2 1,003,791 2,448,794 3,876,506
3 921,775 2,436,944 4,766,719
4 1,197,733 2,344,112 2,045,228
4,116,773 9,782,848 14,728,259 28,627,880
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Table 7.
TOURISM EXPENDITURES, BY SUBREGION,1977

(in dollars)
Sub-
region Quarter Automotive Food Lodging Total
1 1 $ 2,628,480 $ 5,033,172 $ 2,540,556
2 3,185,152 5,619,396 2,710,834
3 3,078,400 5,776,572 2,698,965
4 3,172,352 6,307,100 2,564,341
12,064,384 22,736,240 10,514,696 $ 45,315,320
2 1 76,635,392 48,290,556 34,805,944
2 90,511,104 56,741,952 38,687,808
3 66,253,568 56,246,588 40,227,862
4 73,377,920 58,350,056 34,853,390
306,777,984 219,629,152 148,575,004 674,982,140
3 1 1,268,352 2,360,472 1,233,268
2 1,494,144 2,649,336 1,423,421
3 1,618,176 2,813,592 1,446,367
4 1,644,032 2,651,124 1,409,780
6,024,704 10,474,524 5,612,836 22,012,064
4 1 3,868,672 5,483,460 3,816,778
2 4,409,088 6,262,260 5,799,132
3 5,278,976 6,538,616 7,285,278
4 4,893,568 6,214,084 3,816,148
18,450,304 24,498,420 20,717,336 63,666,060
5 1 969,728 2,743,264 4,039,678
2 946,432 2,566,264 3,869,954
3 1,510,528 2,673,408 5,193,259
4 1,812,096 2,751,996 2,884,866
5,238,784 10,734,932 15,987,757 31,961,473

66



Table 8

TOURISM EXPENDITURES, BY SUBREGION, 1978

(in dollars)
Su_b- Quarter Automotive Food Lodging Total
region

1 9 $ 2657,538 $ 4,674,190 $ 3,002,592
2 2,791,731 5,095,610 3,064,030
3 3,103,044 5,228,840 3,351,645
4 3,807,465 5,741,990 3,834,390

12,359,778 20,800,630 13,252,657 $ 46,413,065
2 1 61,646,124 48,537,400 45,691,624
2 56,811,855 48,567,610 50,563,771
3 75,200,824 56,142,910 50,436,616
4 68,811,243 54,374,960 42,984,430

262,470,046 207,622,880 189,676,441 659,769,367
3 1 1,463,331 2,066,440 1,605,803
2 1,572,309 2,420,600 1,703,445
3 1,760,991 2,559,490 2,027,266
4 1,738,097 2,596,350 1,691,084

6,535,728 9,642,880 7,027,598 23,206,206
4 1 4,676,706 5,304,230 4,477,722
2 4,489,746 5,917,740 7,151,699
3 4,881,009 6,511,490 8,682,724
4 5,082,114 5,738,000 4,538,125

19,129,575 23,471,460 24,850,270 67,451,305
5 1 1,686,575 2,622,380 5,567,054
2 1,624,338 2,366,450 4,931,722
3 1,652,382 2,557,020 8,902,169
4 1,604,780 2,572,980 3,526,310

6,568,075 10,118,830 22,927,255 39,614,160
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Table 9
TOURISM EXPENDITURES, BY SUBREGION, 1979

(in dollars)
Sub-
region Quarter Automotive Food Lodging Total
1 1 $ 3,346,057 $ 4,721,994 $ 3,458,167
2 4,023,877 5,155,137 3,738,870
3 4,822,675 5,145,732 3,785,096
4 5,595,876 5,494,572 3,816,478
17,788,485 20,517,435 14,798,611  § 53,104,531
2 1 78,715,494 51,625,242 45,249,576
2 83,686,740 54,211,617 57,673,623
3 122,786,378 57,030,210 58,339,557
4 119,414,724 56,812,869 54,404,765
404,603,336 219,812,869 215,667,521 839,950,795
3 1 1,935,934 2,260,962 1,999,750
2 2,370,940 2,582,613 2,146,173
3 2,521,662 2,696,157 2,300,548
4 2,976,400 2,573,379 2,043,625
9,804,936 10,113,111 8,490,096 28,408,143
4 1 5,468,606 4,885,526 5,950,172
2 5,911,334 6,116,841 8,349,406
3 6,378,229 6,340,167 9,530,058
4 6,965,244 5,699,772 5,029,825
24,723,413 23,042,306 28,859,461 76,625,180
5 1 2,087,657 2,705,220 6,137,241
2 2,656,035 2,646,527 5,924,402
3 2,394,964 2,626,560 6,637,046
4 3,148,860 2,621,943 3,104,436
10,287,516 10,600,250 21,803,125 42,690,891
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plans were under consideration by government agencies. One
proposed a complete shutdown of all "recreation" travel on
weekends. A 5-year energy plan was enacted in 1978, which
proposed a tax on gas-guzzling cars, a shift from oil to coal
in industries and power plants, and implementation of strong
conservation measures. The awareness of gasoline problems
increased greatly in intensity, dampening personal and business
travel throughout the country. For a time, airplane fuel was
more readily available, and air travel 1increased; and
nationally, automobile travel dropped 12.5 percent in the first
six months of 1979. Automobile travel dropped even below 1978
levels in May, the beginning of gas lines.

A special travel employment impact survey by the U. §.
Travel Data Center (Frechtling: 1980) shows that, because of
government policy in 1979, the heaviest burden of petroleum
cutback was on the gasoline user--twice that of all other
petrolsum users, especially in the second and third quarters of
1979. By July 1979, gasoline supply had dropped 9.6 percent,
and by December, it was down to 10.1 percent below 1978 levels.
This forced a severe drop in travel that not only cut tourist
business revenues, but in fact, caused layoffs, although the
drop was not as severe in Texas as elsewhere. Compared with
other regions of the United States, with a ratio of 211 persons
per 100 businesses (New York and New Jersey), the southwest
region (Missouri, Oklahoma, Arkansas, Arizona, New Mexico, and
Texas) laid off 36 persons per 100 establishments.

These sporadic events provide some insight into the
changing patterns of tourism during the same period covered by
this study. This condition is reviewed to emphasize the
difficulty of isolating individual variables, such as an oil
spill.

REGIONAL ACTIVITY, 1976-79

A review of Figures 12-16 shows some strong regularities.
For example, the curves for tourist activity in the food
category (restaurants and drinking places) are remarkably
similar for all subregions. The automotive (gasoline station)
activity is reasonably consistent except for a dip in 1978 in

Subregion ILI. The general rise from 1978 to 1979 for
automotive is in actuality a drop in volume because of the
dramatic increase in price (35.4%, 1979 over 1978). Review of

the lodging (hotels, motels) tourism category shows a rather
consistent pattern (although the slopes vary) with the
exception of Subregion V, which included South Padre Island
where the most severe impact of the IXTOC I oil spill was
located. This is the only graph (Figure 16) that shows a drop
from 1978 to 1979. This drop led the researchers to a
conclusion that something unusual, probably the oil spill, had
an impact in this region. However, one should not literally
extrapolate this drop because it 1is not known whether some
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other circumstance actually pushed 1978 upward enough to
exaggerate the drop in 1979. Another point should be made
regarding a contamination inherent in the model, which may
under-represent changes in food and automotive as compared with
lodging. This is due to the fact that tourism gross receipts
activity is a smaller proportion of total food and automotive
than it is of lodging. Even though the tourism attribution is
intended to show only the tourism segment, the model ratios
varied; e.g., for 1979--automotive, .l4; food, .17; lodging,
1.0. Therefore, these representations (Tables 6-9, Figures
12-16) do not conclusively provide direct evidence, but do
raise questions about the Subregion V tourist activity.

EXPERIENTIAL INFORMATION

Even though the terms of reference for this project did
not provide for conducting interviews along the coast, the
researchers believed that this was essential. Therefore, for
tourism, managers of 38 business